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DECLARATION OF DEBORAH WENZEL PURSUANT TO 37 C.F.R. 1.132 
t> ^ I, Deborah Wenzel, declare that: 



1. 



I studied philosophy, literature, music, theatre, and language at Bucknell University 
located in Lewisburg, PA and at Cornell University located in Ithaca, NY. I did not 
complete the degree programs at either university, but went on to pursue further study 
in philosophy. 

I have been directly involved with experimentation and development of diesel fuel 
additives to improve combustion for the past six years and have worked with 
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4. 



5. 



6. 



7. 
8. 



technical specialists from several corporations and government agencies., including: 
the California Air Resources Board, the National Renewable Energy Laboratory, the 
Renewable Fuels Association, the US Department of Agriculture, the Henkel (now 
Cognis) Corporation, Union Camp (now Arizona Chemical) Corporation and the 
Southwest Research Institute (SwRI) of San Antonio, TX.. 
I have been directly and indirectly involved in the development of diesel engine and 
combustible fuel design through a personal family endeavor for the past thirty-five 
years. 

My grandfather, John S. Wenzel, was an inventor of combustion engines and vehicle 
design. A portion of his work concerning diesel engines is found in U.S. Patent No. 
2,445,720, issued inl948. A copy is enclosed. 



My father, Edward C. Wenzel, was an inventor of combustion engines and fuel 
compositions. A portion of his work concerning diesel engines is found in U.S. 
Patent No. 3,608,530 issued in 1971 and in U.S. Patent No. 5,025,759, issued in 
1991. A portion of his work concerning diesel fuel additives is found in U.S. Patent 
No. 4,063,698, issued in 1978. Copies are in the present record. 
For two and one half years, following Mr. Wenzel's passing in 1994, 1 worked 
directly with Dr. Henry Steinman, who wrote a significant portion of U.S. Patent No. 
4,083,698 with Edward C. Wenzel. In so doing, I gained a full understanding of 
the parameters of the patent invention. 

I have subsequently worked independently for three years in the experimentation and 
development of diesel fuel additives to realize improvements in the prior art. 
I am the sole inventor of the subject invention embodied in U.S. Ser. No. 08/884,960 ,and 
its Patent Cooperative Treaty (PCT) application PCT/US/00598, published as WO 99/3 52 1 5 
on 15 July 1999. 

I have reviewed the specification, claims and figures of U.S. Ser. No. 08/884,960. 
Applicant's present invention relates to the novel and unobvious disclosure and claims, as 
described below, which include, but are not limited to: 

1) The inclusion of sufficient ethanol as the primary water-soluble alcohol. 
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2) The use of C3-5 alcohols as "low alcohol" co-solvents which reduce 
evaporation levels of the ethanol and contribute to overall solubility of the 
fuel composition - to create a stable microemulsion. 

3) The use of C6 - C8 alcohols which greatly reduce evaporation levels of the 
ethanol/additive/fuel composition (orCl-C2 mixture), greatly enhance 
solubility of the additive in fossil fuel, and significantly decrease the 
proportion of neutralized fatty acids and/or ethoxylated necessary to produce 
a stable fuel composition. 

4) The optional use of low-mole ethoxylated higher alcohols (C 1 2- 1 8) to further 
, increase solubility, eliminate crystallization of the higher alcohols, and 

further decrease the proportion of neutralized fatty acids needed to produce 

a stable fuel composition. 

5 ) The inclusion of appropriate lower and middle straight- or 

branched-chain alcohols (C2-C12), which significantly broadens the 

spectrum of possible feedstocks from which a useful fuel additive can be 

produced by incorporating components that can be wholly derived from 
•3>u> si coconut, 

. ~ * — . coal or wholly derived from renewable components such as corn, palm, ^ ^ me ^^ 

6) The appropriate proportioning of each component as described in the tiomats . 
invention, which produce the surprising results of meeting complex fuel ^vo. 
characteristic and engine performance specifications, reducing 
pollution, and providing a means to effectively augment dwindling fossil 

o<x z°°* fuel supplies by optimizing the use of coal, corn, soy, canola, peanut, 
safflower, tallow, tall oil, palm, coconut, and fermented biomass 
derivatives. 

7) This invention as presently claimed creates a novel microemulsion of the 
components which produced cleaner burning of the combustible fuel by at least 
30 % when compared to the conventional combustible mixtures. 
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11. I have read and understand the primary reference which was cited in the 
equivalent PCT application PCT/US/00598, Schon et al., USP 5,004,479. 

12. I have read and understand the Itow et al. reference cited in the equivalent PCT 
application USP 4,527,995. 

1 3 . The first and most apparent defect for both the Schon et al. and Itow patents is 
that they pertain specifically and only to the introduction of methanol as the water-soluble 
portion of the additive which is introduced into various fossil fuels using surfactant 
combinations. 

The exclusive use of methanol as the only water-soluble alcohol renders either patent , or 
any combination of both inventions, unusable as a practical fuel additive in existing engines and 
or existing fuel systems. 

The reason is that methanol is approximately ten times more aggressive as a solvent than 
ethanol. It will dissolve sensitive fuel system parts (especially fuel injection nozzles, gaskets, 0- 
rings, and any other part that may contain rubber) and will eventually cause damage to the engine 
itself through pitting of the piston, or piston chamber, or both. 

Even in the present invention which utilizes ethanol, optionally with a trace amount of 
methanol as a possible additional component, it is extremely important that the methanol content 
be strictly limited to about 5% or less of the total composition, specifically because of its 
aggressive solvent nature. 

The second most obvious defect for the Schon et al. and Itow et al. inventions (especially 

as it relates 

to diesel and other distillates) is that, in addition to the exclusion of ethanol (C2), the surfactant 
combinations for either Schon et al., or Schon et al. and Itow however combined, do not include 
alcohols ranging from C3 through C5 or C6 through C8. These particular alcohols are critical for 
producing balanced formulations in which higher alcohols (C12-C16) will not crystallize and 
(the lower alcohols CI in the case of Schon et al./Itow) will not evaporate. 

An additive formulation using only methanol and neutralized fatty acids will quickly 
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dissolve engine parts, produce highly combustible methanol vapors, and leave a sticky residue. 
An additive formulation using only methanol and C10-C16 will also dissolve engine parts, 
produce methanol vapors, and separate at low temperatures as the methanol absorbs ambient 
water which condenses. 

An additive formulation that combines methanol, CI 0-1 6, and neutralized fatty acids, 
would reduce residue to the degree that CI 0-1 6 alcohols replaced fatty acids. Stability is 
improved to the degree that an appropriate proportion of neutralized fatty acids are utilized. 
However, the formulations of this cited art would still dissolve engine parts and produce 
unacceptable methanol vapors. 

14. I have read and understand the Wenzel et al. reference cited in the equivalent PCT. 
application, US Patent 4,083,698. 

15. The first and most apparent defect for the Wenzel et al. patent especially as it 
relates to diesel fuel/other distillate fuels is its lack of lower alcohols C4-C5, and 
especially its lack of middle alcohols C6-12. 

1 6. Without the presence of these alcohols, especially the C8 alcohols, the invention 
relies entirely on ethoxylated alcohols and neutralized fatty acids for its surfactant portion, 
necessitating a high concentration of both in order to produce a stable total fiiel composition. 

A fuel composition with too high a concentration of neutralized fatty acids leaves an 
unacceptable residue in fuel system and internal engine parts. 

A fuel composition with too high a concentration of ethoxylated alcohols will adversely 
affect combustion because ethylene oxides do not burn well. A high enough concentration of 
ethylene oxide actually increases exhaust smoke, which conflicts directly with the objective of 
the invention to reduce pollution. 

Also, both neutralized fatty acids and ethoxylated alcohols are extremely viscous 
compared to the viscosity of fossil fuels. Too high a concentration of either or both will 
adversely affect the viscosity of the total additive composition, which must match as nearly as 
possible the viscosity of the original fuel in order to be useful in existing fuel systems and 
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engines. 



The presence of lower alcohols (C4-5) and middle alcohols (C6-12) and most especially 
middle alcohols (the C8 alcohols) in the present invention make it possible to greatly reduce the 
proportion of neutralized fatty acids needed to produce a stable fuel composition and to even 
further reduce or eliminate the need for ethoxylated alcohols. 

The second most obvious defect of the Wenzel et al patent is its specified range of 
ethoxylated alcohols as having between 5 and 20 moles ethylene oxide. Besides the high 
quantity of ethoxylated alcohols required, the dense quality of the ethoxylates specified further 
guarantees a total additive composition that will not produce optimum combustion and is too 
viscous for optimum use in existing fuel systems and engines. 

A third defect of the Wenzel et al patent is its lack of higher (C13-18) non-ethoxylated 
alcohols, which are important optional components in the present invention for regulating or 
enhancing cetane (combustibility) level of the total fuel composition in certain use applications. 

It is also important, as outlined in the present invention, that very low levels of ethylene 
oxide (3 EO moles (units) or less) are optionally available for the purpose of enhancing stability 
and for reducing or eliminating the possibility of crystallization of the higher alcohols. 

Finally, without the inclusion of middle (C6-12) alcohols, which have been shown to 
greatly reduce evaporation levels of lower alcohols (CI -2), while ethoxylated alcohols and 
neutralized fatty acids did not reduce evaporation levels, a defect of the Wenzel et al patent is 
that additive compositions of this invention will produce unacceptable levels of methanol/ethanol 
vapors. 

1 6. In summary, the keys to the present invention as claimed are the following: 



1) The inclusion of sufficient ethanol as the primary water-soluble alcohol. 

2) The use of C3-5 alcohols as "low alcohol" co-solvents which reduce 
evaporation levels of the ethanol and contribute to overall solubility of the 
fuel composition - to create a stable microemulsion. 

3) The use of C6-C8 alcohols which greatly reduce evaporation levels of the 
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ethanol/additive/fuel composition (or C1-C2 mixture), greatly enhance 
solubility of the additive in fossil fuel, and significantly decrease the 
proportion of neutralized fatty acids and/or ethoxylated alcohols necessary 
to produce a stable fuel composition. 

4) The optional use of low-mole ethoxylated higher alcohols (C 1 2- 1 8) to 
further increase solubility, eliminate crystallization of the higher alcohols, 
and further decrease the proportion of neutralized fatty acids needed to 
produce a stable fuel composition. 

5) The inclusion of appropriate lower and middle straight- or 

branched-chain alcohols (C2-C 1 2), which significantly broadens the zocX i00 ° 
spectrum of possible feedstocks from which a useful fuel additive can be 
produced by incorporating components that can be wholly derived from 

-j coconut, 

v>oo coal or wholly derived from renewable components such as corn, palm, ^ fc^e^+ed 

6) The appropriate proportioning of each component as described in the t>*om*6$ . 
invention, which produce the surprising results of meeting complex fuel ^ ocr 2pdd 
characteristic and engine performance specifications, reducing 
pollution, and providing a means to effectively augment dwindling fossil 
fuel supplies by optimizing the use of coal, corn, soy, canola, peanut, 

safflower, tallow, tall oil, palm, coconut, and fermented biomass 
derivatives. 

7) This invention as presently claimed creates a novel microemulsion of the 
components which produced cleaner burning of the combustible fuel by at least 
30 % when compared to the conventional combustible mixtures. 

This declaration was not submitted earlier because Applicant fully expected that the prior 
response would have been sufficient to obtain allowable claims. 

Applicant requests that this declaration be entered into the record. 
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APPLICANTS' PRESENT RESULTS ARE SURPRISING AND UNEXPECTED IN 
VIEW OF THE ART CITED BY THE EXAMINER IN THE PCT APPLICATION WHICH IS 
DESCRIBED AND DISCUSSED HEREINABOVE. 

I hereby declare that all statements made herein of my own knowledge are true and that 
all statements made on information and belief are believed to be true; and further that these 
statements were made with the knowledge that willful false statements and the like so made are 
punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the United States 
Code, and that such willful false statements may jeopardize the validity of the application or any 
patent issued thereon. 

Further, Declarant says not. 
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' OPPOSED' CYLINDER TWO-CYCLE ENGINE 

John S. Wenzel, Manchester^ Conn.,, assignor to 
Wenzel, Wenzel, Macquire & Richardson, a, 
partnership . . , 



Application September 26, 1945, Serial No. 618,684 1 

] .\Z/.V:; r .,>Clalms: ,; (CI. 123^56) : , Ju^'l^n "'. . ::. 

sponding .pair of cylinders 1 1 and is connected to 
the pistons in such cylinders by connecting rods 
23.uThe nearest adjacent lever 21 is secured to 
a sleeve 24 which is rotatable on the shaft 22 and 
5 , has its free end lying between its pair of cylinders' 
and similarly connected to the pistons therein:* 
Where additional pairs of cylinders are employed, < 
additional sleeves similar to the sleeve 24 may be. 
provided to carry levers for such pairs of cylin- 
10; ders. > t. i > ti-.-j v. ..... . ^ t i 

• The 'shaft 22 and the sleeve 24 extend beyond 
the casing 10 Into an extension thereof indicated 
at 25. Within the casing extension 25 the sleeve 
and the shaft carry crankarms 26 which are con- 
15, nected through connecting rods 21 to oppositely 
disposed crank throws 28' on a crankshaft 28. 
The crankshaft 28 extends parallel to the shaft* 
22 through the upper part of the casing ( 0 and the 1 

with the accompanying drawing, in which . casing extension 25 and may be connected to any- 

Figure 1 is a longitudinal section through an desired mechanism to be driven. - 



This invention relates to engines and more parr, 
ticularly to internal combustion engines of the 
lever type. ....... t; .....}., W;4 . , (1 

One of the objects of the invention is to provide, 
an engine which will deliver an extremely high 
torque at a light weight per horse-power. . j j,,,,' 

Another object is to provide an engine which 
is simple in construction which provides a mini- 
mum number of parts and which occupies a miniri 
mum volume. ., i( . , , , 

Still another object is . to provide an. engine 
which operates at extremely high efficiency. . This 
is accomplished by providing a relatively long, 
piston stroke to produce optimum expansion of. 
the gases. .. .. j M 

The above and other objects and advantages of 
the invention will be more readily apparent from- 
the following description when read in connection 



engine embodying the invention; 

Figure 2 is a transverse section through the 
central casing of Figure 1; and > i - • 

Figure 3 is a horizontal section looking up from 
the bottom of Figure 1. , > ; ^ . . . , 

•The engine, as shown, comprises a central cas- 
ing or housing. 10 which may, if desired, contain 
a body of lubricant and which serves > as the . 
crankcase of the engine. Secured to the central 
casing and projecting outwardly from the op- 30 
posite sides thereof are aligned opposed pistons 1 1 
which are arranged in pairs. As shown in Fig-, 
ures 2 and 3, two such pairs of cylinders are pro- t 
vided, although it will be apparent that any de- 



To control the valves 13, the crankshaft is 
formed with cams 29, there being one cam for' 
each pair of cylinders. Each of the cams 29 op- 
erates on a pair of cam follower blocks 3 ( con- ' 
25 nected to the push rods 16. As best seen in Fig- 
ure 1,'the cams 29 are single lobe cams so that' 
each of the valves 1 3 of a pair of cylinders will » 
be opened once during each revolution of the 
crankshaft. 

In operation of the engine with the crankshaft j 
turning in the direction of the arrow in Figure 1, * 
the intake valve of the right-hand cylinder is' 
open and the exhaust ports 1 8 are also open. At 
this time a fresh charge under pressure enters the 



sired number of cylinders could be employed. 35 right-hand cylinder to scavenge the combusted 



The engine, as shown, is adapted to operate on 
a two stroke cycle and for this purpose the outer » 
end of each cylinder is connected to an intake; 
passage 12 communicating with a source of com- - 
bustible mixture under pressure. < Admission of 
the mixture to the cylinder is controlled by an 
intake valve 13 of the poppet type urged toward 
its seat by a spring 14. The valves 13 are adapted 
to be opened by rocker arms IS engaging the out- 
er ends of the valve stems and controlled by push 
rods 16 in a manner to be described hereinafter. 
Exhaust of combusted mixture from the 1 cylin- 1 
ders is through exhaust passages 11 communi- 
cating with the cylinders through elongated ex 



charge from the cylinder and to recharge it. At 
the same time a charge in the left-hand cylinder : 
is being compressed and will be fired as, for ex- 
ample, by a spark plug 32 when the cylinder 
40 reaches the outer end of its stroke. This explo- » 
sion will drive both pistons to the right and will • 
rock the lever 2 1 connected thereto to turn the 
shaft 22 and to rotate the crankshaft through ' 
the connecting rod 27. As the pistons travel to* 
45, the right the charge in the right-hand cylinder' 
will be compressed while that in the left-hand' 
cylinder is burning and expanding as will be un- 
derstood. " 
It will be noted that during this operation the ' 



haust ports 18 adjacent the inner ends of the l co* inertia of the pistons and the lever connected 



cylinders. A piston 19 is slidable in 'each cylinder 
and is formed with an elongated skirt which will 
close 1 trie exhaust ports 18 when the cylinder is in 
its extreme outer position. 

Within the casing 1 0 there is provided a rocking 
lever 21 for each pair of cylinders. The outer- 
most lever 21 is connected to a shaft 22 displaced 
laterally from the axis of the cylinders and ex- 
tending transversely thereto through the casing. 
The free end of the lever lies between the corre- 



thereto is dissipated in compressing the charge ' 
in the freshly charged cylinder so that at the end 1 
of the working stroke the parts will come grad- 
ually to rest preparatory to a reversal of motion - 
1)5 ; when the charge in the opposite cylinder is fired; 1 
Thus, substantially all of the energy imparted 
to the engine is utilized in useful work to produce 
an efficiently operating engine. 
The efficiency is further improved by providing 
60 an extremely long stroke for the pistons which 
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is permissible due to absorption of the Inertia 
forces. It will be seen that the stroke of the pis- 
tons is extremely.. lbnfr,felative'ttoitheir» dlametera 
so that thVbbrnirig 6hWge can tfe^suttstdntldlly^ 
fully expanded prior to opening of the exhaust 
ports. By this means, the maximum useful en- 
ergy in the charge is extracted therefrom.. 
Due to the arrangement of the cylinders in op- 



as-nr 

4 

ing spaced laterally from the cylinders and ex- 
tending transverse to the cylinder axes, a lever 
carried Itty/tHa shaft with 'its "tt&te$& between 
theMnner<erid4- of" the cyflntffersf; corirttectfhg rods 
5 connecting the pistons to the free end of the 
i-Hever, mixture inlet valves in the outer ends of 
K > ytfier cylinders;..; exhaust means communicating 
with the cylinders adjacent their inner ends 



posed pairs it is possible to obtain* a» well, balanced' J ^whereby the engine •operates on a two stroke cycle, 
and smooth running engine % simultaneously' MO ^ crankshaft, a* crank arm on the crankshaft, a 
firing cylinders on opposite sides of the engine. connecting" rod' connecting the crank arm and 
For example, in a four cylinder. engine ras. shown,, , /the lever.,; and* a-cam on the crankshaft control- 
the cylinder of one pair on the' left side of the ' ling the mixture inlet valves, 
engine fires at the same time as the cylinder -of • li ; 5^ An 'engine comprising a central casing, a plu- 
the other pair on the right side of the engine. 15 rality of pairs of opposefc cylinders opening into 
Ixk thiS;way. the forces. are maintained: in balance the casing,, pistons in:* the. cylinders,, anevetf-piv- 
sq. that; the. engine: runs : smoothly, at all: speeds.! oted in the ; casing! for) ea^h:pairiOficylin'dersiwlthi 
While; one ■ embodiment, of : the invention has. its free end lying between the cylinders,. conrrect^ 
bejen shown; and described; in detail. herein,, it will . irig-rods^ connecting, the. pistons to 4he- levers'. re- 
be., understood .that this is illustrative only,: and: 2 o spectively* -a> crankshaft having, at number; oU 
is^not intended, as. a .definition of the. scope, of- crank throwsn equal) to the 1 number -of levers; - a* 
the-invention, reference being had. for this pur- shaf fcconnectedi to one.of the:levers;*a sleeve;ro- 
pose to the. appended claims., . ; . . ,r tatable-onrthe shaft .connected to \ another of ither 

,What;is claimed is; .... levers; cranki arms ;oni the shaft rand sleeve, iandi 

1. An engine comprising a pair of opposed cylr* 25 ( connecting rods connecting the crank: arms f aridi 
der^; pistons in the* cylinders, valves: to control crania [throws respectively/ . / i. - 
supply rof a : combustible mixture to the outer ends: 6; f Anr engine , comprising , a: central casing;^: a r 
of, the, cylindersi; exhaust means communicating. plurality; of pairs of . opposed, cylinders: opening i 
with: the cylinders adjacent their inner ends: into;,the -casing,, pistons in; the ^cylinders,: a lever; 
whereby the pistons operate on a two stroke cycle,. 80; pivoted in the casing for each pair of cylinders? 
a ; ; lever- pivoted on an axis : displaced laterally ( with.itsiree :end lying between the cylinders; con- 
from, the; cylinders with its free end lying, be— necting; rods connecting, the. pistons to» the levers t 
tweerifthe inner; ends of the cylinders, connecting; respectively.: a? crankshaft, having; at number of! 
rods connecting the pistons to the free end of the . crank throws equal to.the numberof levers, means/ 
lever, a crankshaft, means- including: a. connects 35 , connecting! the j .levers- respectively! to the-crank 
ing rod- connecting the lever to thercrankshaftr ^ throws, a- cam on-. the^crankshaftKfor.teachvpaiPf *. 
to, rotate, the. crankshaft as the lever is oscillated* ( of; dylinders- i valves Jn the outer: ends of the^cyl- 
a. cam; on : the. crankshaft, and. means t operated > inders controlled by::, the cams ^respectively,. and > 
by the cam io control the valves.. exhaust means xommunicatingiwith: the -cylinders 

2 f ; An engine , comprising .a. central casing, cylr 4 q. adjacent their inner ends whereby , the engine fop*": 
inders ; opening into r the casing and . extending ) erates ou*a two stroke cycle. :. 
therefrom, in. opposite directions, pistons in the, ,-,7; : An i engine, comprising! a> central- casing,, a r 
cylinders^ a, lever pivoted. : in the. casing, an. .an* pair of:opposed cylinders; opening? into the casing; 
axis spaced laterally from the cylinders with its. which- arerflong relative toitheir diameters.- inlet . 
free, end lying i between the cylinders... connecting 4*. valves at the outer ends of the cylinders, .exhaust*, 
rods : connecting; the . pistons - f to. the . freer end s of * means-; communicating: with • the . cylinders > ad ja> - 
the lever,, a .crankshaft extending.. through rthe* cent! theiroinner /ends,; pistons in, the cylinders^ 
casing, means cbrinecting^the lever to the crankT t having; skirts, of v a length to- covers the. exhaust / 
shaft; to . rotate ; the . crankshaft r as the . lever i o&* ; means: :when . the :: pistons are' in t theirroutermostv 
cillates, a . cam on the. crankshaft In, the casing* , 50 - positions; :a lever pivoted iri .the oasingion an axis • 
and valves inthe cylinders operatively, connected,. ' spaced; from; the cylinders with; its free -end lying 
to thejcaJnto be controlled thereby,. _ 3 • between: the^ cylinders, 4 , connecting^ rods! connect— 

3,, An engine, comprising a central; casing, cyl-r .-. ingy the .-pistons to -the - free end :oh tne^ lever a^ 
indersi opening into -the,, casing, and. ex^endihg^ crankshaft/. means r connecting -therlever to^the-i 
t6erefrdm : ,hi opposite, directions, pjslons in,the. 55t C rankshaft:to. turnrit- as ithei lever oscillates;! and *r 
cylinders, a. lever : pi voted, in the r casing fl <>n ^an- 
axis sj^ced jlaterally from . the cylinders with 'its* 
free.endilying^ bet ween. the. cylinders,, connecting^ 
rods; i: cbriaectingr thei pistohsi to ; the , free r "enc-* of 'i 
the^'feyer, < a . crankshaft, means, cohhecting^.the^ ^ » 
ley er ; to,ithe.. crankshaft to .rotate the'.craiikiftaft.. 
as ; the, ieyer oscillates, a cam 6a the : crankshaft n 
vaives in the outer ends of the cylinders. .con?* 
trplied by-.the.cam^ anti, exhaust meanp c^mniuni- 



a^ cam onf the-! crankshaft r controlling - f the. inlet * 
valves^; . lt . ; . is , • .u- 

1 ,*. f st; £{ .-. A . I'JOHN-Si r WENZEU vf i 

* : '- ! •' -KEf^ERfeNGBS 1 Cn>ED" J ■ >' 

u: aq v:t i;. i.« , ■ , . .1 , ,;f 1 )>; .., 

Tiie-.folk)wingf (references are, of -record In the*. 

file 'bf /this patent;,, ; ( iM . : . i . , . r 

. - . , ..... . . , ->' ( j iijif. s... i- ^ *« - i ■ r ^ '.-m *• 

c$Lting ;; with- ther cylinders adjacent.Vtheir inhere 05 Number i( Name-, ; .... / Dat€? ; . 

' " * " 4 . - - " " 3 , Heermans JIL^V • . J' Sept /8, t lSbtr 



ends;.whereby f the. pistons operate on f a^two stroke* 

:.i : , . -hi ' -ii 

An., engine comprising} a central; 'casing*! cyl*.. 
in^rs^ppehing/into . the.>asihg^ a^rexteridihg r i 
therefrom \ in - opposite.- dir'ectibhsK. Pistons . in ,'the c 70 . 
cylinders, ; a. shaft, pjvotally; mounted lln. the cas^ 
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